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[571 ABSTRACT 
A bracket hinge and bracket members (10, 10') with a 
spring biased and movable locking member (30). The 
locking or latch member (30) has ear parts (38, 39) re- 
ceived in locking openings (25, 25') where wedging 
surfaces (40,41) on the ear parts cooperate with compli- 
mentary surfaces (42, 42') on the bracket members for 
bringing the bracket members into a tight end-to-end 
alignment when the bracket members are in an extended 
position. When the locking member (30) is moved to an 
unlocking position, pivoting of the hinge about a pivot 
pin (32) automatically places locking pins (70, 71) in a 
circular shaped groove (55) on the locking member (30) 
to retain the locking member (30) in an unlocked posi- 
tion. In pivoting the hinge from an extended position to 
a folded position, longitudinal spring members (80, 81) 
are placed under tension over annular rollers (60,61) so 
that the spring tension in a folded position assists in 
return of the hinge from a folded position to an ex- 
tended position. 
9 Claims, 3 Drawing Sheets 
https://ntrs.nasa.gov/search.jsp?R=19880014443 2020-03-23T19:51:41+00:00Z
US. Patent Apr. 12,1988 Sheet 1 of 3 4,736,490 
' ? 23 20' 23' / / ?5'261 IO' 15' 
I / I" / 
I - I 
20 1 16' j2,' 
FIG. 1A FIG. 1B 
FIG. 2A i4' FIG. 2% - 
f 26 
IO - 23 
FIG. 3 







U.S. Patent Apr. 12,1988 Sheet 3 of 3 4,736,490 










L 5 0  
IO' 
\ \  













ORIGIN OF THE INVENTION 
The invention described herein was made by an em- 
ployee of the United States Government and may be 
manufactured and used by or for the Government of the 
United States of America for Governmental purposes 
without the payment of any royalties thereon or there- 
fore. 
DESCRIPTION 
1. Technical Field 
This invention relates to a folding bracket hinge 
structure and more particularly, to a hinge which pivot- 
ally connects two structural members where a locking 
member in the hinge operates to automatically lock the 
hinge in an extended position and where the locking 
member can be automatically locked in a disengaged or 
unlocked condition to allow the structural members to 
be moved to a folded condition and where a spring 
means is tensioned in a folded condition of the hinge to 
facilitate return of the hinge to an extended condition. 
2. Background Art 
The prior art, U.S. Pat. Nos. 1,798,163; 3,187,373; and 
4,111,217 disclose a similar type of bracket assembly 
where a locking member releasably locks two pivotally 
connected bracket members in axial alignment. How- 
ever, none of these patents disclose locking lug fingers 
which have inclined facing surfaces for engaging com- 
plimentarily inched surfaces on the bracket members 
with a wedging action for assuring that the two bracket 
members are held in intimate face to face contact. Also, 
the patents disclose compression springs to keep the 
springs then facilitate and assist return of the locking 
hinge from a folded position to an extended position. 
These features combine to create a locking hinge 
which allows compact storage and easy assembly of 
5 structural members even under adverse conditions. 
Another improvement is the minimal number of parts 
required and the mirror image construction of the 
bracket members to minimize the cost of manufacture 
and interchangeability of the bracket members. 
lo BRIEF DESCRIPTION OF DRAWINGS 
FIG. 1A and FIG. 1B are plan or top views of the 
bracket members shown in an end to end or extended 
relationship and in an unassembled condition; 
FIG. 2A and FIG. 2B are views in side elevation of 
the bracket members of FIG. 1A and 1B and in partial 
cross-section of the bracket member shown in FIG. 1A; 
FIG. 3 is a cross-sectional view taken along line 3-3 
of FIG. 2 4  
FIG. 4 is a cross-sectional view of assembled bracket 
members taken along line 4-4 of FIG. 5; 
FIG. 5 is a bottom view of the assembled bracket 
members with a cross-section taken generally along line 
15 
20 
5-5 of FIG. 4: 
25 FIG. 6 is one end view of the locking member; 
FIG. 7 is a side view of the locking member; 
FIG. 8 is the other end view of the locking member; 
FIG. 9 is a phantom line detail of a portion of the 
locking member in relation to locking pins with the 
FIG. 10 is a schematic view of the locking member in 
an unlocking position and a bracket member rotated 
approximately 135" counter clockwise for illustrating 
the operation of the locking pins relative to the locking 
. 
30 hinge in an extended position; 
35 member in a rotational position of the hinge; and 
lock to maintain the locking member in an unlocked 
position while moving between a folded and extended 
position of the bracket members. 
BEST MODE FOR CARRYING OUT THE 
INVENTION 
THE PRESENT INVENTION 
In accordance with the present invention, a locking 
hinge has pivotally connected bracket members that are 
locked in an extended end to end relationship for pro- 
viding a rigid connection of the locking hinge. A mov- 
able latch or locking member in one of the bracket 
members is spring biased toward a locking position with 
both bracket members. The locking hinge uses a wedge 
function between the locking member and the bracket 
members to provide a positive end to end contact of the 
bracket members. When the locking member is moved 
to an unlocking position, pivoting of the locking hinge 
automatically locks the locking member in an unlocking 
position. Spring members connected between the 
bracket members are placed in tension by pivoting of 




US. pato NO. 4,393,541 discloses a complex spring In the explanation to follow, reference will be made 
and cable assembly for aiding in the return of a hinge 45 to vertical and horizontal relationships as well as top, 
from a folded position to an extended position. Locking bottom, end or sides which are made with respect to the 
or disabling the latch member in this hinge requires four drawing illustrations for ease of explanation and de- 
pins rather than use of the latch member itself thus scription. 
greatly increasing the complexity of the hinge. Further, Referring now to FIG. 1A and FIG. lB, a tubular 
no means are provided for assuring that the facing sur- 50 housing or bracket member 10 is shown in an end-to- 
faces of a hinge remain in intimate contact. end relationship with respect to a mirror image housing 
or bracket member 10'. The housing or bracket mem- 
bers 10 and 1 0  have a common central axis 12 in the 
position shown in FIG. 1A and FIG. 1B. Intermediate 
of the length of each of the housing members 10,lO are 
circumferentially disposed threaded openings 15, 15'. 
Cylindrically shaped support or structural members 
(not shown) can be inserted into the outer end of the 
housing members and secured in place by threaded 
bolts in the threaded openings 15, 15'. The inner end 
surfaces 16, 1 6  of the housing members 10, 10' lie in 
vertical planes transverse to the central axis 12 and 
permit an end-to-end abutment of the housing members 
10, 1 0  in the extended position. 
Each bracket member 10, 10' has spaced apart pivot 
lugs or ears 20, 21 and 20', 21' which are parallel to one 
another and generally extend outwardly from the cir- 
cumference of a bracket member and outwardly from 
4,736,490 
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an end surface 16 or 16. An outer ear 21 or 21' has a 
tangential relationship relative to an outer circumferen- 
tial surface 23 or 23' of a bracket member 10 or 10' while 
an inner ear 20 or 2 0  is offset inwardly of a tangential 
plane to the circumference of the bracket member 10 or 
1 0  by a distance slightly more than the thickness of an 
outer ear 21 or 21'. Thus, when the bracket members 10 
and 1 0  are in an end-to-end abutting relationship, the 
inner and outer ears 20', 21' and 20, 21 of adjacent 
bracket members 10, 1 0  overlap one another when the 
surfaces 16 and 16' contact one another. The ears 20,21 
and 20, 21' have aligned pivot openings 24,24' which 
receive a pivot pin 32 (FIG. 5) which is suitably re- 
tained in position to pivotally connect the bracket mem- 
bers 10,lO to one another. The central axis of the pivot 
openings 24, 24' and the pivot axis for the pivot pin 32 
are co-extensive with one another and are at a 90" angle 
with respect to the central axis 12. The pivot axis for the 
pivot pin 32 also lies on a tangential plane to the outer 
circumferential surface 23,W of the bracket members. 
The location of the pivot axis for the pivot pin 32 per- 
mits the outer surfaces of the bracket members 10,lO to 
be adjacent in a side by side relationship to one another 
when the bracket members 10, 1 0  are in a collapsed or 
folded position. In a collapsed or folded position, the 
end surfaces 16,16' of the bracket members 10,lO' lie in 
a common transverse plane to the central axis 12. 
The upper wall of each bracket member 10,lO (on an 
opposite side from the ears 20,21) has locking openings 
25, 25' which are generally rectangularly shaped (See 
FIGS. 1 ,2  and 3). At the far end of each locking open- 
ing 25,25' in a direction away from the end surfaces 16, 
16' is an outer recess 26, 2 6  in the wall surface with a 
spring opening 27 (FIG. 2A). A recess 26 or 26' and a 
.spring opening 27 can accommodate a curled circular 
end of a spring member 36 (See FIG. 4). 
In each of the offset or inner ears 20, 2 0  is an offset 
bore 28 which can receive a locking pin 66 (FIG. 5). An 
offset bore 28 has a central axis aligned in a plane trans- 
verse to the central axis 12 where the plane includes the 
axis of the pivot pin 32. 
4 
surfaces 40, 41 which engage complimentary inclined 
surfaces 42 and 42' in the locking openings 25,25' in the 
housing members 10, 10.  
As shown in FIG. 4, the facing surfaces 40, 41 have 
5 an included angle greater than zero degrees and less 
than 45 degrees to form outwardly inclined surfaces. 
The spacing between the base of the oppositely inclined 
facing surfaces 40, 41 is less than the spacing between 
the complimentary surfaces 42, 42' in the openings 25, 
10 25' so that the effect of the spring member 36 under 
tension is to wedge or force the end surfaces 16, 16' of 
the bracket members 10,lO toward one another which 
provides a firm and positive locking of the bracket 
members 10, 10' to one another. 
Relative to the latching position as shown in FIG. 4, 
the guide or locking ear part 38 can be manually de- 
pressed which further tensions the spring member 36 
and releases or removes the locking ear part 39 from the 
locking opening 25. Whereupon, the bracket members 
20 can be pivoted about the pivot pin 32 to rotate the 
bracket members to a collapsed or folded position. 
Referring to FIGS. 6-8 for further details of the lock- 
ing member 30, the locking member 30 has a recessed 
side surface 45, 46 on either side of a central rib section 
25 47. Each recess side surface 45,46 extends from an end 
surface 49 inwardly to a vertical surface 50, 51 which 
intersects a portion of the groove 31. In an outer side 
surface of the locking member 30 adjacent to the verti- 
cal surface 50 is a circularly formed locking groove 55 
30 which extends about a central axis located within the 
groove 31 for the pivot pin 32. The circular grocve 55 
opens to the vertical surface 50 and to the groove 31 at 
locations above and below the pivot pin 32 when the 
locking member 30 is in a depressed position. The circu- 
35 lar groove 55 extends through an angle of about 180 
degrees. 
Referring now to FIG. 5, the hinge assembly further 
includes annular rollers 60, 61 which are located be- 
tween the vertical outer side surfaces 62,63 of the lock- 
40 ing member 30 and the side surfaces of the inner ears 20, 
20.  The rollers 60, 61 each have a central annular 
groove 75,76. The rollers 60,61 are rotatively mounted 
15 
As can b e  appreciated from the foregoing, the - 
bracket housing members 10,10 have identical configu- on the pivot pin 32. One of the rollers 61 hasa horizon- 
rations thus the bracket members 10, 1 0  are identically tal or radial groove 65 in an outer surface which re- 
constructed for economy and interchange purposes. 45 ceives a lock pin 66 disposed in one of the pin openings 
Referring now to FIG. 4, in the bracket members 10, 28,28' (FIG. 2) in an inner ear. The lock pin 66 locks the 
1 0  is a movable locking member 30 formed from plate roller 61 to the inner ear 20 so that the roller 61 will 
material and which is vertically disposed in respect to a pivot about the axis of the pivot pin 32 when the bracket 
vertical plane which intersects the central axis 12 of the member 10 containing the pin 66 is rotated about the 
bracket members 10, 10. The locking member 30 has a 50 axis of the pivot pin 32. 
U shaped vertical groove or slot 31 terminating in a Referring now to FIG. 5 and FIG. 9, in the extended 
bottom end surface. The pivot pin 32 is slidably dis- position of the bracket members 10, lo', the roller mem- 
posed in the groove 31 so that the locking member 30 ber 61 has an inner surface with pins 70, 71 which are 
can be moved vertically relative to the pivot pin 32. On disposed at equal diametrical distances (shown by diam- 
one side or end of the locking member 30 is an offset 55 eter lines 72,73) from the central axis 74 of the roller 61 
shoulder portion which has an opening 35 for receiving with the diametrical axes 72, 73 being at an angle of 90" 
one end of the spring member 36. The spring member 36 with respect to one another. The pins 70, 71 are also 
when attached to the locking member 30 and to one of located relative to a horizontal plane 78 through the axis 
the housing members 1 0  serves to resiliently bias the of the roller member 61 with the pin 70 being at an angle 
locking member 30 to an upper locking position where 60 of 45" above the horizontal plane and the pin 71 being at 
the pivot pin 32 is near the lower open end of the an angle of 45" below the horizontal plane (see FIG. 9). 
groove 31. The roller pins 70, 71 in the extended position of the 
The upper surface of the locking member 30 is shaped housing members 10,lO bear upon the vertical surface 
to form a guide or locking ear part 38 and a locking ear 50 of the locking member 30 when the bracket members 
part 39. The ear parts 38 and 39 are spaced apart and are 65 10, 1 0  are in an extended position. When the locking 
aligned with the locking openings 25, 25' in the bracket member 30 is depressed, the circular groove 55 in the 
members 10, 1 0  in the extended position of the bracket locking member 30 aligns with the roller pin 70. Upon 
members. The ear parts 39 and 38 have inclined facing rotation of one bracket member 10' relative to the other 
5 
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bracket member 10, (See FIG. 10) the pins 70, 71 are 
disposed in the groove 55 (See FIGS. 10, 11) to retain 
the locking member 30 in a depressed condition or posi- 
tion. Thus, the bracket members 10, 1 0  can be moved 
from the extended position to a collapsed or folded 5 
position while automatically disabling the locking mem- 
ber 30. 
As shown in FIGS. 4 and 5, on either side of the 
locking member 30 and in alignment with the annular 
grooves 75, 76 are springs 80, 81 which are suitably 10 
attached to the respective bracket members at 82, 82'. 
When the bracket members 10, 1 0  are moved from an 
extended position to a folded position, the springs 80,81 
are tensioned by extension over the spring rollers 60,61. 
The springs 80, 81, under tension, then facilitate the 15 
return of the bracket members 10, 1 0  from a collapsed 
or folded position to an extended position. 
The operation is believed to be self explanatory from 
the foregoing discussion. Briefly, in an extended condi- 
tion, the end surfaces 16,16 of the bracket members 10, 20 
1 0  are in an end-to-end abutting relationship. The lock- 
ing member 30 under tension of the locking spring 36 
has its ear parts 38, 39 in the locking openings 25', 25 
where the inclined surfaces 40, 41 have a wedging and 
locking effect. The roller pins 70, 71 are out of engage- 25 
ment with the locking groove 55 and the return springs 
80, 81 are in a relaxed position. To move the housing 
members 10, 1 0  to a collapsed or folded position, the 
locking member 30 is manually depressed by the opera- 
tor which releases the locking ear part 39 from a locking 30 
opening 25 and aligns the locking groove 55 with the 
roller pins 70, 71. Rotation of one housing member 1 0  
relative to the other member 10 displaces the roller pins 
70,71 into the locking groove 55 automatically locking 
the locking member in a depressed position and tensions 35 
the return springs 80, 81 about the spring rollers 60, 61. 
It will be apparent to those skilled in the art that 
various changes may be made in the invention without 
departing from the spirit and scope thereof and there- 
fore the invention is not limited by that which is en- 40 
closed in the drawings and specifications, but only as 
indicated in the appended claims. 
I claim: 
1. A locking hinge assembly having first and second 
elongated bracket members respectively having facing 45 
end surfaces adapted to have an end to end abutting 
relationship when disposed along a central axis in an 
extended position and a side wall to side wall adjacent 
relationship in a folded position, 
pivot means for pivotally interconnecting said 50 
bracket members so that said bracket members may 
be moved between said extended position and said 
folded position, 
a latch member slidably disposed in one of said 
bracket members for movement transverse to said 55 
central axis, said latch member having a spaced 
apart guide ear part and a lock ear part, said 
bracket members respectively having a guide lock 
opening and a lock opening aligned for receiving 
said ear parts in the extended condition of said 60 
bracket members, 
resilient means connected to said latch member and to 
one bracket member for resiliently biasing said ear 
parts into said lock openings when the bracket 
members are in an extended position, 
means for mounting said latch member for recipro- 
cating movement between a locked position where 
both ear parts engage both lock openings and an 
65 
6 
unlocked position where said lock ear part is disen- 
gaged from the lock opening for permitting rota- 
tion of said bracket members to said folded posi- 
tion, and 
means on said latch member for locking said latch 
member in an unlocked position in response to 
rotation of said bracket members. 
2. The apparatus as set forth in claim 1 wherein sald 
means on said latch member for locking includes a semi- 
circularly formed groove in a side surface of said latch 
member and pin means on one of said bracket members, 
said groove and pin means being formed and located so 
said pin means are aligned with said groove when said 
bracket members are in an extended position and said 
latch member is in an unlocked position so that upon 
relative rotation of said bracket members, said pin 
means are received in said groove for retaining said 
latch member in an unlocked position. 
3. The apparatus as set forth in claim 1 or claim 2 
further including resilient means disposed lengthwise 
relative to said central axis and coupled to said bracket 
members to either side of said pivot means, said resilient 
means being placed under tension about said pivot 
means when said bracket members are moved to a 
folded position for facilitating return of said bracket 
members to an extended position. 
4. The apparatus as set forth in claim 1 or claim 2 and 
wherein said ear parts define facing locking surfaces 
and said lock openings have complimentarily inclined 
surfaces for engagement with said facing locking sur- 
faces, said inclined surfaces being arranged for provid- 
ing a wedging action relative to each of said bracket 
members. 
5. A locking hinge assembly having first and second 
elongated bracket members respectively having facing 
end surfaces adapted to have an end to end abutting 
relationship when disposed along a central axis in an 
extended position and a side wall to side wall adjacent 
relationship in a folded position, 
pivot means for pivotally interconnecting said 
bracket members so that said bracket members may 
be moved between said extended position and said 
folded position, 
a latch member slidably disposed in one of said 
bracket members for movement transverse to said 
central axis, said latch member having a spaced 
apart guide ear part and a lock ear part, said 
bracket members respectively having a guide lock 
opening and a lock opening aligned for receiving 
said ear parts in the extended condition of said 
bracket members, 
resilient means connected to said latch member and to 
one bracket member for resiliently biasing said ear 
parts into said lock openings when the bracket 
members are in an extended position, 
means for mounting said latch member for recipro- 
cating movement between a locked position where 
both ear parts engage both lock openings and an 
unlocked position where said lock ear part is disen- 
gaged from the lock opening for permitting rota- 
tion of said bracket members to said folded posi- 
tion, and 
spring means with ends attached to said bracket mem- 
bers to either side of said pivot means and where 
said spring means is positioned transverse to said 
pivot means and is tensioned upon rotation of said 




6. The apparatus as set forth in claim 5 wherein said 
latch member has a semi-circular formed groove in its 
side surface and one of said bracket members has pin 
means, said groove and pin means being formed and 
located so said pin means are aligned with said groove 
when said bracket members are in an extended position 
and said latch member is in an unlocked position so that 
upon relative rotation of said bracket members, said pin 
means are received in said groove for retaining said 
latch member in an unlocked position. 
7. A locking hinge assembly having first and second 
elongated bracket members respectively having facing 
end surfaces adapted to have an end to end abutting 
relationship when disposed along a central axis in an 
extended position and a side wall to side wall adjacent 
relationship in a folded position, 
pivot means for pivotally interconnecting said 
bracket members so that said bracket members may 
be moved between said extended position and said 
folded position, 
a latch member slidably disposed in one of said 
bracket members for movement transverse to said 
central axis, said latch member having a spaced 
apart guide ear part and a lock ear part, said 
bracket members respectively having a guide lock 
opening and a lock opening aligned for receiving 
said ear parts in the extended condition of said 
bracket members, said lock openings having com- 
plimentarily formed surfaces for engagement with 
said facing locking surfaces, 
resilient means connected to said latch member and to 







parts into said lock openings when the bracket 
members are in an extended position, said facing 
locking surfaces each having an inclination so that 
said ear parts provide a wedging action relative to 
each of said bracket members, and 
means for mounting said latch member for recipro- 
cating movement between a locked position where 
both ear parts engage both lock openings and an 
unlocked position where said lock ear part is disen- 
gaged from the lock opening for permitting rota- 
tion of said bracket members to said folded posi- 
tion. 
8. The apparatus as set forth in claim 7 wherein said 
latch member has a semi-circularly formed groove in its 
side surface and one of said bracket members has pin 
means, said groove and pin means being formed and 
located so said pin means are aligned with said groove 
when said bracket members are in an extended position 
and said latch member is in an unlocked position so that 
upon relative rotation of said bracket members, said pin 
means are received in said groove for retaining said 
latch member in an unlocked position. 
9. The apparatus as set forth in claim 8 and further 
including resilient means disposed lengthwise relative 
to said central axis and coupled to said bracket members 
to either side of said pivot means, said resilient means 
being placed under tension about said pivot means when 
said bracket members are moved to a folded Dosition for 
30 facilitating return of said bracket members to an ex- 
tended position. * * * * *  
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